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of pig-iron, while the electric furnace needs 1/3 ton of fuel and 1/4 E.H.P. year per ton of pig-iron. Assuming that the remaining items of cost are about equal for the two methods, it will be seen that for equal cost 1/4 E.H.P. year should cost the same as 2/3 ton of fuel, or i E.H.P. year should equal in cost 2§ tons of fuel. Apart from other considerations, which will be advanced later, this indicates that electrical smelting of iron-ores to make pig-iron can only be possible where the electrical horse-power year costs less than 2§ tons of fuel.
THE ELECTRIC FURNACE FOR IRON SMELTING
This consists of a smelting chamber constructed of refractory materials and provided with two or more electrodes usually made of carbon. The electric current passes between these electrodes through the smelting ore and the resulting slag and metal, thus producing the heat necessary for the operation. The charge of ore, fuel and flux usually descends some kind of shaft or chute before entering the smelting chamber. In the shaft it is exposed to the heat and reducing action of the gases produced in the smelting chamber, and is thus largely heated and reduced before reaching the zone of fusion.
Many types of furnaces have been tried and there may yet be material changes in the design. It seems advisable, therefore, to treat the subject historically, giving an account of the various experimental furnaces that have been constructed or designed before the later forms of furnace were evolved.
The Heroult Furnace.—The experimental H6roult furnace,1 Fig. 78, as used at Sault Ste. Marie in the spring of 1906, consisted of a nearly cylindrical shaft in which a carbon electrode, C, was suspended. The furnace was built inside an iron casing, N, 4 ft. in diameter, bolted to a cast-iron bottom plate, H. The lower part of the furnace was lined with carbon, G, put in as a paste, and this carbon lining formed the lower electrode of the furnace, the current passing between C and G through the melting charge. One cable from the transformer was connected to H, and. a number of iron rods, 7, served to make better contact between the bottom plate and the carbon lining. The upper part of the furnace was lined with common fire-bricks, M, but the carbon lining was continued to a point
1 Dr. Haanel, Report on Experiments at Sault Ste. Marie, 1907, pp. 3 and 46, and plate vii, PaulL. T. HSroult, U. S. patent 858,718; see Electrochem. Industry, vol. v, p. 325. flexible cords and plugs.has now been provided for supplying furnaces with two-phase or three-phase current. The gener-, p. u.nsists of a special core of carbon, surrounded by the charge, or the charge itself is the resistor.e Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
